Background: Brunner's gland hamartoma (BGH) is a rare, proliferative entity arising from alkaline-secreting glands located mainly in the duodenum. In most cases, BGH develops as a polypoid pedunculated lesion of 1 to 2 cm in diameter, whereas in a few cases, the so-called "giant BGH" can reach 12 cm in size. Removal of BGH is required in symptomatic patients, and treatment options include the endoscopic or surgical approach.
INTRODUCTION
Brunner's glands, described by the anatomist Brunner in 1688, are submucosal mucin-secreting glands. They secrete an alkaline fluid that protects the duodenal epithelium from the acid chyme of the stomach and an enteric hormone inhibiting gastric acid secretion, called enterogastrone. 1 The duodenal bulb has the higher concentration of Brunner's gland with a decreasing prevalence in the second and third portions of the duodenum. 2 Lesions arising from the Brunner's glands have been variously referred to as adenoma, hamartoma, or Brunner's glands hyperplasia because of their various types of presentation. Although Brunner's glands hyperplasia refers to multiple, small polypoid lesions, the term Brunner's gland adenoma (BGA) or, interchangeably, Brunner's gland hamartoma (BGH), has been attributed to describing a solitary polypoid mass. 3 BGA and BGH, initially described by Curveilheir in 1835, are substantially benign tumors that account for as much as 1% of duodenal polyps. 1, 4, 5 BGH is an extremely rare tumor with an estimated incidence of 0.008% in a single series of 215 000 autopsies. 6 From an etiologic and pathogenetic point of view, BGH remains an obscure entity. It has been postulated that BGH's origin is the result of a compensatory growth of the alkaline-secreting Brunner's gland in response to an in-creased acid secretion or to a Helicobacter pylori infection. 3, 5 Most patients affected by a BGH are asymptomatic, and lesions are discovered incidentally during imaging or endoscopy studies. Surgical indication is considered when BGH evokes symptoms such as bleeding or obstruction. 2 Many endoscopic procedures have been described for symptomatic BGH, in addition to more invasive surgical procedures.
We report a case of giant duodenal BGH treated by laparoendoscopic transduodenal polypectomy, with a literature review.
CASE REPORT
A 33-year-old woman was admitted to the hospital for abdominal pain and anemia. She denied weight loss or use of nonsteroidal antiinflammatory drugs and did not report having any gastrointestinal bleeding.
Gastroscopy identified a large pedunculated polyp arising from the posterior duodenal wall at the junction between the first and second portions of the duodenum, with a hard thickening and tubulo-villous aspect at the extremity. Biopsy results revealed villous atrophy without specificity. The computed tomography scan showed a polyp in the duodenal bulb extending into the third duodenum (Figure 1 ). Endoscopic ultrasonography confirmed that the lesion was confined to the mucosa without evidence of seromuscular invasion or adjacent adenopathies. On the basis of these findings, we proposed a laparoscopic polypectomy to the patient.
Surgical Technique
The patient was placed in the supine position with legs apart and arms abducted. The surgeon stood between the patient's legs, with the camera assistant to the patient's right and the assistant and scrub nurse to the patient's left. A pneumoperitoneum was created through a Veress needle inserted into the left upper quadrant. Trocars were placed as follows:
• 11-mm trocar just to the left of the midline, approximately 5 cm above the umbilicus for the 30-degree angled scope optical system, • 5-mm trocar on the left anterior axillary line 5 cm distal to the costal margin, • 5-mm trocar in the left upper quadrant on the midclavicular line between the first and second trocars for the dominant surgeon's hand,
• 5-mm trocar in the right upper quadrant on the midclavicular line for the nondominant surgeon's hand, and • 5-mm trocar used under the xyphoid process for the liver retraction.
Laparoscopic exploration of the abdominal cavity showed a normal serosa of the duodenum and absence of adenopathy or secondary lesions. A Kocher maneuver was performed using a Harmonic scalpel (Ethicon Inc., Somerville, New Jersey). The duodenum was opened longitudinally between the second and third portions. The polyp was exposed through the duodenotomy, dissected, and divided at its base (Figure 2) . Then the duodenotomy was closed with a horizontal manual suture technique using 2/0 PDS sutures (Ethicon Inc.). An intraoperative leak test was negative, and the specimen was placed in a plastic bag and retrieved through the 11-mm trocar. After controlled removal of the trocar, this latter was closed in layers.
Neither conversion to open surgery nor additional trocars was needed. Operative time was 75 minutes and estimated blood loss was 40 mL.
No postoperative complications occurred. A gastrografin swallow on postoperative day 4 did not show any leaks, thus the patient was allowed a liquid diet. The patient was discharged on the fifth postoperative day.
Pathologic examination of the specimen showed a 10 ϫ 2.5-cm BGH. No signs of malignancy or dysplasia were found within the entirety of the polyp.
After 12 months of follow-up, the patient was doing well without any recurrence shown on gastroscopic check-up.
DISCUSSION
BGA, also known as BGH, is a rare, proliferative entity arising from alkaline-secreting glands located almost exclusively in the submucosal layer of the duodenum. In most cases, BGH develops as a polypoid pedunculated lesion of 1 to 2 cm in diameter, whereas in a few cases, the so-called "giant BGH" can reach 12 cm in size. 1, 2 Treatment options include endoscopic excision or surgical resection. Removal of BGH is required in symptomatic patients, but it has also been suggested to prevent the development of complications, especially in the presence of a giant BGH. 3 Endoscopic polypectomy represents the ideal approach because it is more cost-effective and less invasive than open surgery. Different endoscopic resection techniques have been described including standard snare polypectomy, injection and polypectomy, injection and cutting, endolooping and polypectomy, and polypectomy with two snares. 7, 8 The size of the BGH, the presence of a peduncle, and the expertise of the medical center staff decide the choice of techniqe. Chen et al described the successful removal of a large BGH-6 cm in length-by applying hemoclips over the stalk's base, the so-called "hemoclip-assisted polypectomy." 8 Endoscopic submucosal dissection, recently introduced for the treatment of duodenal lesions, has also been used by Ohba et al for resection of a large Brunner's gland hyperplasia (6.5 ϫ 4 cm). 9 Regardless of the endoscopic technique used, the polyp size is directly proportional to the operative risk of blood loss and duodenal perforation. To our knowledge, no case of endoscopic treatment of such a large polyp has been reported previously in the literature.
When endoscopic interventions fail or are unfeasible because of the high risk of complications in symptomatic patients, surgical resection may be necessary. Surgical options used to treat symptomatic BGH range from local surgical treatment such as duodenotomy with polypectomy to more aggressive and extensive resections, sometimes justified by their ability to mimic duodenal malignancies in presentation. 3,10,11 Stewart et al described the case of a broad-based duodenal BGH measuring 10.5 cm at its major axis, treated with pancreaticoduodenectomy and complicated by a high-output postoperative pancreatic fistula. 11 Gupta et al instead performed a pancreas-sparing resection via a bilateral subcostal incision for the treatment of an 8 ϫ 10-cm BGH arising from the first and second portions of the duodenum, extending beyond the papilla. 3 In the present case, based on the large size and benign appearance of the lesion, we chose to perform a laparoscopic local surgical resection via duodenectomy. This approach allowed us to completely remove the polyp while preserving vital structures close to the duodenum. This type of operative strategy has already been described for the treatment of several other duodenal lesions. In particular, it has been demonstrated as an effective option for the resection of nonampullary carcinoid tumors smaller than 1 cm in diameter, and duodenal schwannoma. 12, 13 In all of these reports, the minimally invasive laparoscopic approach has permitted the targeted removal of the lesion with the well-known benefits related to laparoscopy, including a reduction in the postoperative morbidity, length of hospital stay, and, especially in young female patients like ours, an excellent aesthetic result. Scientific literature reports at least two other cases of BGH treated with the laparoscopic approach, but this is the only report concerning the laparoscopic local resection of a duodenal lesion of these dimensions. 14, 15 In conclusion, laparoscopic transduodenal resection can be considered a safe and feasible procedure for large polyps that are not candidates for endoscopic resection. 
